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In the past three decades physicians and surgeons 
have become univtrsally interested in the relationship of biliary 
tract disease to heart disease. Perhaps this has been due to the 
greater empha6is ¥ihich has been pleced on referred pain and on 
the relationship of foci of infection to localized and eeneralized 
disease processes. 
For many yeE>.rs it has been recognized that a super-
imposed acute or chronic gallbladder or gallbladder duct condition 
may be greatly aggravated by a pre-existine; cardiac affection, and 
at the same time it has been speculated that & diseased biliary 
tract may initiate bEa.neful chanzes upon organs and tissues un-
associated with the ga.stro-intestinal tract, especially the heart. 
It has been well known, too, that angina pectoris or 
coronary thrombosis has simulated gallbladder colic and has been 
treated accordingly. McNee (52), Hamman (31), fl.nd others have 
reported such cases. But the reverse, the cases of unsuspected 
gallbladder disease with symptoms so definitely referable to the 
heart that they are regarded as definite disease of that organ, 
has been much less common. 
\'/hen a clinician's e.ttention has been directed to the 
subject, he has been able to recot;;nize certain symptoms which are 
suggestive, if not actually convincing, that a definite relation-
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ship exists between biliary tract disease and cardiac disease. 
Conser1uently, medical men ha.ve been recognizing instances more 
and more frequently in \'\hi ch pathologic el non-malignant 
conditions of the biliery tract either aggravate a pre-existing 
heart condition, deme.ge a hee.lt.hy heart, or simulate a diseased 
heart. 
Even though some &uthors still deny that such an 
association exists, mobt contributors in recent years predom-
inately favor the idea that there is more than an incidental 
relationship of biliary tract disease to heart disease. 
In view of the frequency of recotnition of the 
association of these two conditions e.nd the not infre~uent 
similarity in symptoms, e. discussion of this subject would 
seem to be of considereble practical importt:ince. 
In this pe.per an attempt has been made to consider 
all phases of the relationship of biliary tr~ct disease to 
heart diseese. A brief history of the subject has been 
reviewed first, the theories propounded concerning the 
etiological relationship and the frequency of the relation-
ship have been discussed next, and then the clinicel nature, 
the diagnosis, and the treatment of these associated diseases 
have been taken up. 
It has been the purpose of the ~riter not only to 
review the literature on all aspects of this subject, and in 
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doing so present the ideas of the leading authors, but also, 
if possible, to arrive eventually at some conclusions or 
reconciliations of these diversities of opinion. 
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Definition 
The relationship of bilie.ry tract disease to cardiac 
disease is difficult to define. However, the phrase is used in 
this discussion to ref er to the effect of benign biliary tract 
disease on the heart. 
Cardiac affections from biliary tract disease include 
the pathological changes in the anatomy of the heart as well as 
the functional disturbances of the heEtrt, which are frequently 
more of a heart trouble or a.ff ection than is a true pathological 
change in the heart muscle or valve, and which may have been 
existing long before the diagnostician or pathologist could 
condemn the heart. 
In other words the functional cardiac disturbances, 
which are generally regarded as merely some•ihat more annoying 
though less serious e~d detrimental to the patient's welfare 
than the organic cardiac affections, should be regarded just 
as seriously in every instance until one can exclude all 
pathologicel changes of the important organs of the body of 
which the biliary tre.ct is a chief one. 
Since the discussion tends toward the clinical 
importance of the relationship, the pathological changes in 
the anatomy of the heart will not be discussed, but rather the 
clinical aspects of the pathologic61 changes will be given more 
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attention as well as the functional disturbances. 
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History 
As early as 1875 Gangolphe (26) noted the association 
of biliary tract disease to heart disease, and he believed th~t 
the principal effect upon the heart was on the papillary muscles, 
while in 1877 Fabre (22) concluded that the heart condition was a 
myocarditis due to the accumulation of bile salts in the blood. 
The following year, 1878, Gueneau de Mussey (30) was 
the first to mention development of cardiac murmurs, and he 
expressed an opinion that the cardiac murmur found in gallbladder 
disease was due to the paralyzing effect of bile salts upon the 
vasomotor and genere,l circulatory system. 
Tessier (81) in 1879 classified cardiac disturbances 
due to gastro-hepatic diseases as follows: l. intensification 
of the second sound, 2. doubling of the second sound 3. a 
tricuspid murmur, and 4. complete tricuspid incompetence with 
a venous pulse. 
A fevr years later, in 1883, Rendu (62) reported two 
cases, one of gallbladder colic in which systolic murmurs 
developed, and another case of colic and icterus in which 
arrhythmia occurred. 
Leva (46) in 1892 reported from Eichorst's clinic in 
Zurich two cases of ulcerative endocarditis resulting from 
biliary tract disease. 
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The following year Oddo (56), of Marseilles, reported 
a case of a forty year old man who, having had gall stone colic 
for several years, suddenly developed a typical attack of biliary 
colic and jaundice. Two days later a feeble arrhythmic pulse 
with signs of pericarditis developed, end the man died a few 
days le.ter. 
Sir William Osler (57) in 1905, speaking of biliary 
colic cases, stated: 
"Palpitation and distress about the heart may 
be present, and occasionally a mitral murmur 
develops during the paroxysm, but the cardiac 
conditions described by some writers as coming on 
acutely in biliary colic are possibly pre-existent 
in these patients." 
However, Riesman in 1907 (64) and again in 1911 (65) 
reported cases in which during an attack of biliary colic there 
developed mitral systolic murmurs which were not present 
previously, and which disappeared after the subsidence of the 
pain. '!llis he interpreted as due to temporary cardiac dilatation 
resulting from strain and increased tension. 
Babcock in 1909 (3) and also in 1919 (4) reported cases 
of biliary tract disease in which the symptoms were mainly 
referable to the circulatory system. These cases, after careful 
study, proved to have co-existing cholecystitis and heart 
disease, and some improved considerably after biliary tract 
surgery. 
At about this same time, Hoppe-Seyler (35), Umber t83), 
and Kttlles (43), in individual articles in the German literature, 
commented on the relation of cardiac arrhythmias to gall stone 
colic. 
Lichty (47) in 1915 stated that the functional as well 
as the organic cardiac affections should generally be regarded 
as serious and detrimental to the patient's welfare when the 
gallbladder had pathological changes. 
Holmes {34) in the same year propounded the theory 
that infection of the biliary tract under certain circumstances 
is productive of a toxemia which, cumulating, eventually 
termin~tes in a remote ulcerative and localized disturbance, one 
very common manifestation being myocarditie. In 1920 Sir 
Humphry Holleston (70) confirmed this view. 
ftansohoff (60) in 1924 averred that the association of 
cholecystitis and myoca.rditis ~as so common as to demand serious 
attention. 
In the same year Strauss and Hamburger (78) and William 
Mayo (51) cited cases of myocarditis and various types of cardiac 
arrhythmias which were relieved or improved after surgical 
treatment of the biliary tract. 
Since 1924 considerable study has been made of the 
relationship of biliary tract disease to heart disease by such 
prominent investigators as willius and ~'itzpatrick {91), 
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Rehfuss \61), Schwartz and Herman (74), Klammer and Klemmer (42), 
and Breyfogle (15). 
All the opinions discussed so far seem to tend to the 
idea that there is a definite association of biliary tract disease 
to cardiac disease or cardiac symptoms. 
On the other hand, some investigators disegree with 
these opinions. One of the best known authorities on the subject 
is Leech (45) who, in 1929, in a review of 116 operative cases of 
biliary tract disease with reference to the presence or absence 
of lesions of the heart, stated that he found no definite 
relationship of gallbladder to cardiovascular disease. He 
thought these cases indicated ~h~t there was no more association 
of biliary tract disease to heart disease than the incidental 
one to be expected with a~y series of patients of the same ages. 
There are other leading observers who agree wholly or in part 
with Leech. 
However, in the past three decades, and particularly 
since the monumental work on focE>l infection by Rosenow (72) in 
1914, the consensus of opinion seems to be that there is a 
definite relationship between benign biliary tract disease and 
cardiac disease. Some investi~ators still maintain that there 
is only an accidental co-existence of the two conditions. 
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Etiology 
Acce)ting the opinions of the majority of the 
forenamed observers that functional and organic disease of 
the heart may be ca.used by disease of the biliary tract, 
physicians and surgeons demand, for an adequate control and 
treatment of these diseases, an e.ccurate and Bllecif ic under-
standin~ of the etiological factors involved. To make the 
answer more difficult, they also require an explanation of the 
fact that not all persons with biliary tract disease present 
cardiac symptoms or develop cardiac disease. Unfortunately, 
they have only found many widely diversified and conflicting 
ideas as to the cause of these associated conditions, but no 
satisfactory explanation. 
In recent literature a number of investisators 
express their belief that there is a relationship of biliary 
tract disease to cardiac disease, but few express an opinion 
that biliary tract disease may be a cause of cardiac disease. 
Among those who believe that there is an etiological relation-
ship are several who should be excellent authorities, namely, 
Babcock (4), Lichty (47), Thorton (82), Miller (54), Fitz-Hu~h 
and Wolferth (24), Willie.m Mayo (50), and others who are as 
well recognized. 
The question, "How does a diseased gallbladder affect 
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the heart?" is very ~ertinent in a discussion of the relation-
ship. Here is a hollow pouch, blind at one end, holding thirty 
cubic centimeters of bile, having apparently the two functions 
of storing and of concentrating bile, usually being full in 
the early morning, emptying by its own contr~ction, fed by a 
branch of the right hepatic artery, drained by the cystic vein 
which empties into the portal vein, innervated by sympathetic 
ganglia and fibers and apparentll' by medullated fibers from 
the left vagus, which if diseased and when removed in certain 
cases, relieves or improves a heart failure or perhaps 
dramatically cures angina pectoris or coronary thrombosis. 
'n'ie answer to this question is merely hypothetical 
as is the explanation of the baneful effects on the heart of 
some cases of gallbladder disease and not of others. Accordingly, 
several theories have been adVinced as to the etiological 
relationship of the two diseases. The four most plausible 
theories will be discussed here. 
Theories 
l. The first hypothesis is that bacteria or their 
toxins circulate in the blood. The disastrous, even fatal 
effects on the heart of acute cholecystitis may be a direct 
result of the acute infection which is capable of setting up 
a parenchyma.tous myocarditis. In the same manner, but, of 
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course, very slowly, a chronic gallbladder iafection may induce 
a chronic rnyocarditis.. The fact that not only the gallbladder 
itself but also the entire biliary tract may be a focus of 
infection is scarcely debatee.ble, and undoubtedly, valvular 
cardiac disease may result from a mild be.cteremia of such origin, 
Even less subject to question is the opinion that circulatory 
toxins resulting from gallbladder infection may cause cardiac 
dama5e. 
We have been in the throes of the doctrine of focal 
infection, which however valuable, has its limitations, but 
perhaps also has relations not thoroughly studied. One 
authority made the following statement: "'rhe causal relation 
of foci of chronic infection to heart disease is not proven.•• 
This is preceded by tile statement: "Any acute inf action may 
aggravate the existing cardiac disease and at times may 
actually cause.•• 
Willius and lt'itzpatrick (91), after a study of a 
18.rge series of cases, summed the matter by saying that their 
results did not permit deductions regarding the etioloGical 
relationship of chronic infection of the biliary tract to 
disease of the cardiovascular system, yet the former appeared 
to exert a detrimental influence in the progression of the 
cardiovascular disease. 
One has only to think of a diphtheria or a typhus 
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fever to realize the result of an acute infection on the heart. 
It is not difficult to realize that chronic infection in the 
gallbladder may damage the heart, particularly when cholecystitis 
is chiefly a disease of middle and old age at the period waen 
hypertension, s.rteriosclerosis, valvular disease, hypertrophy, 
and obesity are most frequent and the heart may e.lready be 
impaired and may be doing too much work for the age. 
2. A second theory concerns the effect of the bile 
constitutents on the heart. The depressing effect of cholemia 
on the heart has lon8 been known clinically and demonstrated 
experimentally. Gueneau de Mussy (30) and Revilont (63) in 
1878 mentioned cardiac murmurs and intensification of the 
pulmonic second sound in cases of jaundice, but believed they 
occurred no more f re ;1uently in these cases than in any other 
condition with anemia. Bard (5) in 1902 reported two cases of 
"catarrhal icterus .. with bradycardia which persisted several 
days after the disap)earance of the jaundice. 
The investigations of Stewart and King (76) showed 
that the most common manifestation of the depressing effect of 
cholemia on the heart was a bradycardia, and the investigations 
proved a toxic action on the myocardium of the pit,mEint biliverdin 
and a blood raising power of the bile salts. Furthermore, the 
experiments showed that the combination of biliverdin with an 
alkaline metal, sodium or calcium, in gall stones prevents the 
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entrance of the biliverdin into the circulation, and therefore 
prevents its toxic action on the heart. These facts explain 
the pernicious effects of chronic cholecystitis whenever there 
is a mild but prolonged cholemia shown by sli~ht icterus. Not 
only may there be chronic thow.gh slight toxic effect on the 
heart, but the increase of blood pressure caused by the bile 
salts may be a factor in gradually overcoming the functional 
integrity of an already degenerated heart muscle. Given on top 
of this an acute exacerbation of chronic cholecystitis, and 
we have all the factors necessary for acute myocardial 
incompetence. 
Flint (25) explained "irritability of the heart" in 
cases of cholecystitis as follows: Stimulus material is 
constantly being built up within the heart muscle, and when 
it reaches a certain Slllm!lit, it explodes and causes cardiac 
contraction. The time at ~hich it explodes depends upon the 
irritability of the muscle cells. Any substance which increases 
the permeability of the cell membrane will increase the 
irritability of the cell, and 6ive rise to an early explosion 
of the stimulus material, from which an early muscular 
contraction will result. A repetition of this process will 
cause an increased rate of the heart beat. Now bile salts are 
known to cause an increase in the permeability of the lining 
cell membrane, and therefore to increase the irritability of the 
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c~rdiac muscle and the r~te of the heart beet. In cholecystitis 
the bile salts circulating in the blood are incressed, and this 
is the cause of the irritbble character of the cholecystic 
heart. 1'he reverse also holds c;ood--tba.t is, thst a diminution 
in the bile Sflts circuleting in the blood CEtuses El decree.se in 
the permeability of the lining cell membrane &nd Et diminished 
irritability. In jaundice the bile salts circulf.ting in the 
blood are diminished, which accounts for the slow pulse rate 
associ~ted ~ith jaundice. 
3. A third theorl' is th&t of reflex disturbEtnce 
through the autonomic nervous system, namely, through the v~1 tus 
and the sple<llchnic nerves. Experimionte.l studies have shown 
quite definitely that reflex mechanisms from the gallbladder 
to the heart e.re ftCtiveo 
'!'hat reflexes comint; from the ge.Llbladder affect the 
heart in humans was first shown by :Bettman end Rubinfield (11). 
They studied 16 cases of proved gellbladder diseese e.t the 
time of cholecystectomJ' while the patients were under spinal 
anesthesifi.. '!'hey took consecutive series of electrocardiogre.ms 
during the usual stE,ges of tbe operation E1nd found thE,t the 
usual effects of pressure, cl~mping, and pulling on the gall-
bladder were to incret.se the heert re te. 
Ph~rsiological experiments of Schwager end Ivy (73) 
on dogs demonstrated that distention of the biliery ducts and 
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the gallbls,dder ce-.uses che.nges in the blood pressure and heart 
rate, but the chane,es are not uniform. E;ither inhibition or 
acceleretion of the bee.rt results. 'I'he best explanf.tion of 
this variation is thet suce;ested b~ these two investigEttors, 
namely, the t the ree.ction of the cardiovascular system to disten-
tion of the biliary pessaces is dependent on the functional condi-
tion of the ce.rdiove .. scular system at the time the distention occurs. 
Scott and Ivy (75) reported that the effect of 
distention of the biliary pe.asages in the frog is even less 
effective thhn in the dog, and in the cat a rise in blood pressure 
occurs on distention of the common bile duct without a decided 
change in the heart rate. 
Bellet (9) observed no change in the heart function 
upon distention of the gallbladder in the presence of a normal 
heart, but where the heart was diseased, he observf!d serious 
cardie.c disturbi:.nces. 
Katz (40) commented on the demonstre.tion of Gilbert, 
LeRoy, £-t.nd Fenn (28) thet distention of the stomach and 
duodemun could leed to e. decrease in coronary flov. in the dog, 
and thus lead to anoxemia, which caust1s e.n anginoid syndrome. 
He ste.ted that it is probable the.t this mE-.y b.lso occur in me.n, 
although this is not necessHily the case. He believed that 
the decrease in coronary flow reported by these investigators 
is not necessarily due to coronary vasoconstriction. Other 
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factors could cause irregular heart action, usually in the 
form of extrasystoles, which might cause a decreased coronary 
flow. Katz (40) has demonstrated in his laboratory that if a 
coronary constriction does occur, the constriction must be 
through the sympathetic nerves. 
However, Gilbert, LeRoy, ~d Fenn (28) performed more 
experiments and found that the reduction in coronary flow after 
distendin~ the dogs' stomachs did not occur after "Yagal section 
or after the administration of atropine. This is an instance 
of reflex coronary vasoconstriction initiated by vagal 
irritation. These authors contended that the swne mechanism 
operates when the biliary tract causes distention of the 
stoma.ch. They feel that similar et! ects may result directly 
from irritation of the biliary tract, and they are experimenting 
at this time in an effort to prove their contention. 
Clinically, Babcock (3) noted that especially in 
cases of biliary colic there was reflex inhibition of the heart 
which he believed to be due to stimulation of filaments of the 
vagus nerve distributed to the gallbladder wall. This is 
likely since the formation of gall stones tends to protect the 
heart from the toxic effect of biliverdin by preventing its 
absorption into the blood. It is likely also that ref lex 
derangement of the heart is occasioned when soreness is present 
and not intense pain. It does not seem applicable, however, 
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in ce_ses in which the ge.llbla.dder symptoms are indigestion and 
not colic, although it must be acknowledged that in many of 
these cases palpation of the liver reveals marked tenderness. 
Babcock (4) reported a case in which heart block occurred during 
an attack of cholecystitis. Tne fact that atropiae relieved 
the block at once indicated the vs.gal orii;in of the condition. 
It was Babcock (3), too, who sugsested that irritation 
of the splanchnic nerves would disturb the heart through a 
ref lex mechanism. He conjectured that since the splanchnics 
are the regulators of the circulation, it may be that 
disturbance of the intra-abdominal circulation might prove 
an added factor by unfavorably affecting an already weakened 
heart and lead to its dilatation and iacompetence. 
It is noted that there is considerable overlappine 
of symptoms referable to the gallbladder and cardiac diseases, 
but this is not hard to explain. The gallbladder receives 
its nerve supply from the left vagus and from the splanchnics 
through the celiac plexus, the fibers of the latter arising 
from the cord from the sixth thoracic to the first lumbar 
region. The heart receives fibers from the vague, in the main 
inhibitory, and the sympathetic, in the main accelerator, as 
well as afferent fibers emerging from the spinal cord, in the 
anterior roots of the second, third, and fourth nerves; and 
unquestionably under pathological conditions, stimuldion of 
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these fibers may give rise to painful sensations. 
In ref erring to the reflex mechanism, Howell (36) 
ste_ted: 
"The vagus carries afferent fibEirs from the 
thoracic and abdominal viscera end most observers 
state the heart may be reflexly inhibited most 
readily by stimule_tion of the surface of the 
abdominal viscera.." 
With this close similarity in nerve supply, although 
we know that it is impossible for vagal stimulation per se to 
cause pe.in, it is possible that the impulses through it may 
radiate to certain spinal nerves and bring about this sensation, 
the so-celled viscero-sensory reflex. While as reee.rds the 
splanchnics, it is believed that there are medullated true 
sensory fibers therein, 61ld that these pain carrying fibers 
do not belong to this system proper which consists only of 
connector and effector neurone but are true sensory fibers 
simils_r to those found in the rest of the body. 
Katz (39) added that pa.in is a sensation, and pain-
ful stimuli that may be below the threshold in the hesrt may 
summ.ate with painful stimuli from the gallbladder, end the two 
together reE_ch the field of consciousness of the patient. 
On the other hand, many feel that the abdominal 
viscera are quite insensitive to ordinary painful stimulations, 
and for this reason they e_ssume an absence of true pain 
receptors in the visceral walls and attribute the production 
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of pain to the stimulation of nerve fibers. This is the 
reason pain is often ref erred elsewhere, and this is one 
explanation of the emt;inoid symptoms in gallbladder disease, 
and visa versa. It may be the cause of other examples of 
referred pa.in as lower right quadrant pein in central pneumonia 
or epieastric pain in ureteral stone. 
Yet, not-with-standing this, the interpretation of 
pain must be one of our main dia~nostic criteria, and not-
wi th-standing its lack of localization in the lesion itself in 
many cases and the inherent difficulties of its unraveling, 
"every pain has its distinct and •1regnant sic;;nif ice.tion if one 
will but carefully search for it", to quote Hilton (33) who 
wrote these words over fifty years ago. 
4. In addition to the infectious, toxic, and 
nervous influence, certain features of the etiological 
relationship of the two diseases are best explained by a 
mechanical theory. Thorton (82) and Roemheld (69) promulgated 
the fourth theory that the heart might be embarrassed 
mechanically fro~ a dislocation of the organ and large vessels 
by pressure of the flatulent stomach, which is a common 
finding in biliary tract disease, against the left half of 
the disphr~gm and to some extent by associated liver congestion, 
which might increase heart work and strain. 
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Comments 
The answer to the 'iuestion as to why some hearts are 
drawn into ;.;he gallbladder picture and others are not is 
suggested by 'l'hornton (82) and by Babcock (3). They mainteined 
that the previous state of the myocardium might be a determining 
factor. A healthy heart muscle might endure such disturbing 
influence as inf action or a. reflex vagal stimulation, or it 
might recover quickly from the derangement of function. A 
myocardium already the seat of structural disease, on the 
contrary, might be seriously affected by conditions of strain 
or by illness, especially since t,;;allbladder disease occurs 
chiefly in middle age when hyperthyroidism, valve disease, 
arteriosclerosis, and obesity are most frequent and have 
already impaired the heart. Otherwise, the condition might 
prove harmless. Therefore, since infection of the gallbladder 
manifests itself chiefly in persons at or past middle age, 
when presumbably the heart muscle is no longer so able to 
resist attacks, there are furnished the conditions capable 
of producing the sym~tom complex. 
Klemmer and Klenuner (42) averred that there is 
rather conclusive evidence that the effect of gallbladder 
disease on the heart is not so simple as that of a mere 
focus of infection. 'll1ey e.xpressed an opinion that in some 
cases gallbladder disease might cause cardiac disease, but 
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in other cases there might be prime.rily a more independent 
relationship to be explained as follows: 
"Both cardiac and ge.llble.dder disease might 
exist during the early part of the patient's life. 
If no troublesome symptoms occur from the gall-
bladder disease, it receives no treatment, either 
surgical or medical. Ho\llever, later in life the 
heart begins to lose its reserve power, and to show 
signs of decompensation. Now a vicious circle may 
occur. The weaker the circulation due to cerdiac 
insufficiency, the more the passive coneestion of 
the liver, wid the less ree.dil~r can the liver perform 
its functions of formation of digestive ferments, 
glycogen storage and detoxic6tion. A previously 
diseased bilie.ry tract renders the condition even 
less favorable. On the other hand, the poorer the 
function of the liver, the more toxic products in 
the blood and the more the embarrassment of circula-
tion through congestion in the organ itself, and 
also from actual pressure on the heart by gaseous 
distention of the stomach and intestines. In other 
words, while the heart has a large reserve of enert:;Y and 
is not forced in its work, chronic biliary disease will 
not be so vital a consideration. But as soon as the 
heart begins to labor, we have the recognized symptoms 
of co-existing ce.rdiac and biliary disease." 
Bellet (9), too, has reported a number of cases, 
for he has seen them fre,1uently, clinicElly as well as at the 
post-mortem tb ble in which myocbrdial disease co-existed with 
the involvement of the biliary tracto 
However, Bellet believed th&t neither the evidence 
available in the literuture nor on his own clinical experience 
justified any conclllsion that benign biliary tract pathology 
could act as an etiological agent in prodllcing actual myo-
cardiac or valvular changes in an otherwise normal hearto 
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It could, he thought, e.ct as e.n aggrave.ting factor in the 
presence of an 6lreedy existing myocardial dises.se in v.hich 
cs.sea it might precipitate serious cardiac disturbances. 
Naturally, the occurrence of severe attacks of biliary tract 
colic in patients with various types of myocardial disee.se, 
such as arteriosclerosis or coronary artery disease, micht 
be a serious ms.t ter; they might produce a st re.in on the cs.rdio-
vascule.r system sufficient to produce a major cardiac attack 
simulating that of coron8ry occlusion. 
Bean (8) ste.ted that cholelithiasis is not an 
etiologic agent but evidence of some primary disturbance in 
the lipoid-cholesterol metabolism. Warren (86) a~reed with 
this in connection with the hieh incidence of cholelithiasis 
and arteriosclerosis in diabetes. Rolleston and McNee (71), 
however, suggested that heart disease mie;ht favor the formation 
of gall stones by tending to make life more sedentary and to 
lead ultimately to staenation of bileo 
Whether or not V!e find biliary tract disease an 
etiological factor in the incidence of cardiovascular disease, 
it is of utmost importance to determine whether biliB.ry tract 
disease is ~ factor in producing subjective symptoms of a 
cardiac nature. 
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Incidence of the Related Conditions 
One of the most interestin~ points in considering 
biliary tract disease is the frequency of the association of 
this disease and cardiac disee.se. Wheth~r cardiac symptoms 
and disorders occurrin~ in association with biliary tract 
disehse are directly due to the latter has been the subject 
of much study, and an attempt ht..s been rnade to answer this 
question by tabula.ting the frequency of the two conditions 
clinically e.s well as at post-mortem examination. However, it 
is impossible to state the frequency of these associated 
disorders definitely as the findings vary greatly among 
various investigators. 
In an effort to determine ~ith some degree of 
cert1:tinty whether and how much of a role cholecystitis plays 
in the causation of cardiac affections, Schwartz and Herman (74) 
chose at random 109 non-cholecystitie medical cases in 
identical a~e groups which were treated in the wards of a 
hospital, and they cont.rasted the relative frequency of heart 
disease in th is group with an e11ual number in a gallbladder 
group within the same age limito In the Gallbladder series, 
63 per cent showed some form of hee.rt manifestation, while 
in the control 5roup, only 41 per cent showed abnormal heart 
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findings. Schwartz and He!'l!lan concluded from this study 
that the incidence of cardiac disease is much hieher in the 
presence of cholecystitiso 
Man~r other men reported their studies and con-
clusions concerning the significant association of the two 
diaeaseso 
In 200 cases of gallbladder disee.se, Rehf uss (61) 
found 35.5 per cent with symptoms ve.rying from palpitation, 
tachycardia, and precordial distress to msrked a.ngina.l pain; 
in about 10 per cent of ce.ses the s~rmptoms were so suggestive 
of angina pectoris that diagnosis was difficult. 
Willius and Fitzpatrick (91) reported 596 cases of 
chronic disease of the g~llbladder of which 39 per cent had 
organic disease of the cardiovesculsr system. 
In one report Miller (54) mentioned 102 male gall-
bladder necropsies between the aees of 51 and 70 in which 
recent cardiac infarction had occurred in 7.9 per cent of 
the cases, whereas in a group of 133 non-gallbladder necropsies, 
it occurred in only 2.3 per cent of the cases. 
Laird (44) found 77 per cent of gallbladder disease 
cases exhibitini.:; evidence of ce.rdiac lesions in his series 
of 56 patients. 
After a careful study of the findings of a number of 
observers, Vest (84) concluded that certain cases of the 
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anginoid syndrome type are dependent upon gallbladder disease, 
but the actu~.l proportion of such cases are very small, varying 
in different series reported, but probably less than l per cent 
of all biliary tract disease csses. 
Other observers reported the incidence of biliary 
tract disease in cardiopaths. 
To determine accurately what significance there 
might be in the co-existence of gallbladder disease and 
coronary artery disease in patients dying primarily as a 
result of the latter, Breyfogle (15) studied the records from 
1,493 consecutive necropsy protocols. He found that in 
association with 162 instances in which death was due to 
coronary artery disease, cholecystic disease was present in 
79 cases. Here, question of a.n inflammatory lesion might be 
raised regardine 24 of these cases. Including them, the 
incidence of gallbladder disease in this group was 48.8 per 
cent, excluding them, 33.9 per cent. 
Brown (14) found that gall stones were about twice 
as frequent in cardiopaths as in norm.al individuals in the 
same age group. 
In 269 cases of cardiac infarction, Bean (8) 
observed 17.5 per cent gallbladder disease, 90 per cent of 
which were described as cholelithiasis alone. 
Tennant and Zimmerman (80) observed a significant 
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aesocia.tion between hee.rt diseese in genere.l end gallbladder 
disease. They studied a seriE1s of 1600 consecutive autopsies 
of which 694 were on subjects over 40 years of age. They 
found 126 of arteriosclerotic disease of which 27.7 per cent 
showed co-existing ge.llbladder dieeese, but they noted that 
the association was considerably lower in the age groups after 
51, in which most inst6.nces of both this type of heart disease 
and gallble.dder dise&.se lay. 
In E, series of 86 instEinces of corone.ry sclerosis 
coming to autopsy, Willius and Brown (90) reported a 24 per 
cent incidence of gallbladder disease associated with coronary 
sclerosis. 
Campbell (16) remarked that the majority of 10 
patients of his with coronary thrombosis had demonstrable 
gallble.dder diseese. 
With rege"rd to heE-.rt disease in generel, Brockbank (13) 
found in l,347 necropsies that the presence of a cardiac lesion 
doubled the incidence of cholelithiasis. 
Lichty (47) reported a series of 18 ce.see with heert 
manifestations which he believed to be eequelae of pre-existinb 
gallbladder disease. Of these, 27.7 per cent were an~inoid 
cases, 16.6 per cent of ¥.rhich were opt: rated upon for gallbladder 
disease and cured of hee.rt symptomso 
In s. review of 200 Cfiaes of e.ngina, Kahn and 
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Barsky (38) found 5 per cent of Lhem with associated gall-
bladder disease. 
Yoell (92) reported 63 cases of cholecystitis, 4.8 
per cent of whom presented a definite anginoid picture. 
In studying any individual patient, the fact must 
not be overlooked that biliary tract disease and cardiac 
disease may co-exist independently of each other in the same 
patient. 
Mackenzie (48) pointed out that this could occur. 
He recited the famous case of John Hunter. From Hunter's 
own description, only in the last years of his life were his 
painful attacks really angina!. The earlier painful episodes 
showed the charac·teristics of gall stone attacks. At autopsy, 
coronary sclerosis was found, as Jenner, his friend, had 
diagnosed, and gall stones were present as well. 
The findings of those investigators Vlho believe 
there is no rela.tionship of the two diseases may be cited. 
In Ward's (85) series of 705 necropsies, there were 
121 c&ses, 17 per cent of gallbladder diseese and gall stones 
~ere present in 81 per cent. Old or recent thrombi associated 
with gallbladder disease were present in 2.6 per cent of the 
whole series. Other cases of coronary thrombosis without 
gallbladder disease were present in 5.4 per cent of the entire 
series. In a.ddi ti on, 2. 8 per cent of cases of coronar~r 
-26-
arteriosclerosis with myosclerosis were unE.ssocie_ted with 
gallbladder disease. Ward remarked that bis series were too 
small to be conclusive, but that the studies indicated that 
the co-existence of the two conditions WEts incidental. 
In a study of 116 consecutive cases of proven non-
m&lignant gallbladder disease, Leech (45) reported that 36 per 
cent of the patients gave a history of definite pre-cardiac 
disease, and he concluded the_t whatever the appe.rent relation-
ship between the two conditions, the acute heart disee.se was 
due to obesity, ar;ing processes, or other causes rttther the.n 
to cholecystitis. 
Akana., Greely, and Farr (2) reported 424 cases of 
gallbladder disease with special reference to the distribution 
of the pain. In only three instances wes the rEtdiation to the 
chest and in only one of these to the cardiac area. 
The foregoing citations from the literhture do not 
indicate accurately the frequency of the association of gall-
bladder disease and heart disease. However, the statistical 
studi~s of necropsy records of the majority of investigators 
show a striking and positive relationship of biliary tract 
disease to cardiac disease even though the observations of a 
few observers indicate that the association ie only inciden-
tal• 
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Age and Sex Incidence 
In his study of cardiac dise&se and gallbladder 
disease, Breyfogle (15) found in 1,493 necropsy records a 
group of 79 reports in which coronart disease and ge.llbladder 
disease were both noted, 64 of these were males and 15 were 
females. The follov<inr, t1:1ble gives Breyfoble's findings as 
to the age groups ei.nd sex incidence in relet tion to the assoc-
iated conditions of gallbladder disease and coronary artery 
disease. 
Age group Number of Coronary grp.-- Male Female 
autopsies gallbledder grp. 
41-50 239 14 12 2 
51-60 281 19 16 3 
61-70 289 20 14 6 
71-80 169 17 15 2 
81-90 42 6 4 2 
Not Given 28 2 2 
Total 1048 79 64 15 
From a study of 65 cases of gellbladder disee..se, 
Laird (44) found that this disee..se was commoner in females 
th6.ll in males, that the cases of ~tllbladder disease occurred 
' 
between the third and eighth dec~des inclusive, end were more 
frequent in the fifth and sixth decades. ne also made the 
startling statement that cases of gallbladder disease 
exhibited evidence of a cardiac lesion in about 77 per cent 
of the cases, and a.11 the males and 74 per cent of the females 
were affected in this way. 
Schwartz and Herman (74) found that the biliary-
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heart cases almost doubled and quadrupled the non-biliary 
tract cases in the third and fourth decades respectively, with 
20 per cent gret:.ter frec~uency in the fifth e-nd sixth decades, 
and that both groups s.pproximtited eech other closer clnd closer 
until they coincided in the seventh and eighth decades. 
A.side from the fe.ct thett cholecystitis in the male 
is infre,1uent whi;;n compared to the female, there are certain 
other findings in the male which deserve attention. Schwartz 
end HerrnBn (74) found thet the incidence of cholecystitis in 
males increases after the fifth decade, 56 per cent of the 
cases occurring after the i;;.ge of 50, and only 32 per cent 
occurring in women at the corresponding age. Heart disease 
in this group tote.ls 75 per cent in men as against 61 per 
cent in women. Decompensation' occurs in over 41.6 per cent 
of the heart cases, end severe he~rt symptoms manifest them-
selves in 66.6 per cent of the cases. The arteriosclerotic 
type of hent predominates--almost 60 per cent. The con-
clusion reE.ched by Schwartz and Herman was that \'!hen a male 
is subject to cholecystitis, it is more apt to occur at a later 
period of life, to be more severe s.nd associs.ted with a marked 
degree of myocardial involvement. 
In 12 cases which Babcock (3) reported in 1909, 
showing the serious effect of cholecystitis upon the circul-
ation, 10 were males. 
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In Ward's (85) series of 121 cases showing biliary 
tract disease at autopsy, fifty of the cases occurred in men 
and 71 in women. Ward stated that if there is a common 
etiological factor for cholecystitis and coronary disease, it 
is logical to expect women, with their high incidence of 
cholecystitis and cholelithiasis, to have coronary thrombosis 
more often than men. In Ward's statistics, the two conditions 
co-existed in men 15 times and in women only 4 times. Further-
more, in his series of 58 other cases of coronary disease 
unassociated with cholecystitis the rbtio was 38 men and 12 
women. These findings are the opposite of what one would 
expect if he considered cholecystitis to be an etiological 
factor in the production of heart disease. Ward admitted that 
the series are too smE-11 to be conclusive, but he believed the 
co-existence of the two conditions is incidental. 
Obesity 
The rather frequent occurrence of gallbladder 
disease and obesity with cardiovascular disease is often 
mentioned, and probably is a ~reater factor in the progression 
of the disease than is benerally appreciated. 
In the 109 cases with gallbladder disease studied 
by Schwartz c..nd Herman (74), 52.2 per cent were found obese. 
In contr~st to the incidence of heart disease, which increased 
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with the advancing age of the 1-B tient, obesity was most 
frequent during the age period betv.een 30 end 50, totaling 
61 per cent of the entire obesity group. After the age of 
50, the tendency to obesity was diminished, but rems.ined at 
a constant level. Of the gallbladder cases, 62 per cent in 
the fourth decade and 64 per cent in the fifth decade had 
associated obesity, while in the other age periods it was 
40 per cent. 
In order to learn what relationship obesity hs.d to 
myocardial changes of the cholecystitics, Sch~artz and tterman (74) 
tabulated the number and types of myocardial disease present in 
their group with particul&.r reference to tbe tige of the patients. 
More than half of all the cardiacs, 56.5 per cent to be exact, 
were obese. This corresponded to over 68 per cent of the obesity 
cases. They found that the cardiacs with obesity followed the 
line of the general obesity group, but resembled the total heart 
group by having an increa5in~ proportion of cardiacs as the age 
adve.nced. '!be greatest number, however, occurred in the fourth, 
fifth, and sixth decades, totaling 79 per cent of all the obese 
cardiacs. In comp~ring the pe rcenta{!;e of cardiacs per case in 
the obesity group with the remaining non-obese cardiac cases, one 
is at once struck with the fact thet the chances of having heart 
disease in association with ~e.llbladder and gallbladder duct 
infection are much greeter in the fat thWl in the le~.n, particularly 
-31-
in the fourth and fifth decades of life where it is at least 
twice as numerous, while after the sixth decade, the chances 
of ha.vine heart disease is about even in ooth groups. 
It was noted that in the third decade the percentage 
of cardiacs in the obese group was somewhat less than in the non-
obese, 33 per cent against 44 per cent. This may be ex2lained 
by the observation of Master a.nd Oppenheimer (49) who found 
that moderate overweight in youne patients is an advetnta6e and 
that they respond better to cardiac exercise tolerance tests 
than normal persons. 
Willius and Fitzpatrick (91) in their series of 596 
gallbladder cases reported that 39 per cent were heart c&ses 
of which 45 per cent were decidedly obese. 
In 56 biliary tract disease cases, Laird (44) found 
that obesity occurred in 37 per cent of the ceses and thus the 
incidence of heart disease, ~hich was 77 per cent, was greater 
than that of obesity in this series. Therefore, it appears 
that obesity, if a factor, is not the whole explanation of the 
occurrence of cardiac lesions in cases of biliary tr~ct disease. 
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Signs and Symptoms 
The relationship of biliary tract disease to heart 
disease requires careful clinical consideration. The point of 
interest in the matter of the symptometology of biliary tract 
disease is, namely, the occurrence of disorders in the action 
of the heart from arrhythmia and precordial op1n·ession without 
dyspnea to demonstrable dilatation and incompetence. These 
symptoms may simulate those of ft cardiac disorder or result 
from a cardiac disorder which ha.s been caused or aggravated 
by biliary tract disehse. 
Review of Case Histories 
In order to adequately discuss the signs and symptoms 
of these related conditions, it will be well to focus attention 
on a few typical cases. 
Babcock in 1910 (3) and in 1919 (4) cited a number 
of cases. In his series all the patients sought medical aid 
because of heart trouble, e.nd with but two exceptions they had 
no suspicion of anything being wrong with the gallbladder. 
Except in these two cases, in which outspoken attacks of biliary 
colic were experienced, the symptoms referable to the heart 
overshadowed those pertaining to the gallbladder, and this 
viscus became the object of suspicion either on account of the 
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complaint or indigestion or of !acts in the anamnesis which 
directed attention to the biliary tract. A typical case of 
Babcock's (3) is cited here. 
Case I: Mrs. J. H., aged 54, a housewife. Past 
history revealed inflammatory rheumatism, typhoid fever, 
pneumonia, and an attack of heart collapse a year and a half 
prior to examination. Examination revealed a corpulent 
individual who displayed dyspnea on exertion. This, together 
with some edema of the left leg, bleeding hemorrhoids, and 
cough, constituted the symptoms !or which she wanted relier. 
The pulse was accelerated end irregular, of the type due to 
auricular !ibrillation. 'll1e systolic pressure was 140 mm. 
and the diastolic 90 mm. The mitral tone was indistinct 
because of a soft systolic murmur, and the pulmonic second 
tone was accented. 'llle liver ~,as palpable and tender. The 
diagnosis was myocardial incompetence with mitral insufficiency, 
hepatic congestion, and obesity. Digitalis, cathartics, rest, 
and light diet were prescribed. Despite continuance of 
treatment during the succeeding year, the patient showed very 
little improvement. Six months after the initial examination, 
the patient su!fered an acute stomach disturbance, and her 
condition was diagnosed as acute cholecystitis. The symptoms 
subsided after a few days of treatment. In three months the 
patient saw Dr. Babcock age.in bees.use o! the aggravation o! 
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the orit,inal complaint. '!be heart was as before, except 
perhaps rather more arrhythmic and rapid. On examination, 
Babcock stated he could feel a soft, very tender mass over 
the liver the.t was evidently the gallbladder. He at once 
suspected cholecystitis. 
The advice to have the gallbladder drained was 
heeded, and when the gallbladder was opened, hundreds of small 
stones were discharged. A drainage tube was inserted, and 
the viscus was allowed to drain for a number of weeks. The 
patient's condition improved e;reatly. Her heart was still 
irrebular, but the systolic pressure increased twenty points 
which, taken in connection with the lessened dyspnea, the 
loss of stomach symptoms and her ability to attend to house-
hold duties daily, was taken to signify increased strength 
of the myocardium. Here was a case thou~ht to be one of heart 
disease alone, but which was complicated by a gallbladder 
infection which, as the operf'tion proved, was in reality the 
factor most responsible for the symptoms for which relief was 
sought. 
Roberts (67) cited another typical case. 
l.iase II: Mr. L. L. B., aged 59, a civil engineer. 
Past history was essentially negative. Patient com2leined of 
shortness of breath for six months and precordial pain for 
foar years. There were several very severe attacks which 
-35-
radiated to the left shoulder a.nd down the left arm with pallor, 
shortness of breath, and fear of death. He had comvlained 
previously of numbness in the ring and little fingers of the 
left hand. A diagnosis had been made of aortitis with 
dilatation of the ~orta. ttypodermics were necessary for 
relief of the pain. Blood pressure and heart sounds were 
normal. Peripheral vessels were one plus thickened. There 
was very slight tenderness on deep pressure over the gallbladder. 
Impression was of angina pectoris third degree, heart failure 
first degree, and arteriosclerosis. While under observation, 
the patient suffered an attack of indigestion which he 
attributed to food. 'Iben he became jaundiced and a diagnosis 
of cholecystitis was made. Operation revealed a chronic 
cholecystitis with a large number of stones. Recovery was 
uneventful. Shortness of breath and thoracic pain disappeared 
completely, and he felt well thereaftero 
Kiesman l65) in 1911 reported another very typical 
case. 
Case III: Mrs. R. M., aGed 61, had hed one or two 
attacks of biliary colic prior to the one in which Riesman 
first saw her. ne found a mitre.l murmur and a slight degree of 
jaundice. The murmur disappeared within a few weeks. After a 
period of several months in which the patient was very comfort-
able, another attack of colic occurred, and the murmur returned. 
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Though the pain hnd the acute tenderness in the gallbladder 
region accompanying this attack quickly subsided, the patient 
was left with a preculier condition characterized by sudden 
alarmine; attacks of cardiac dils.tation. These would come on 
v.i thout VJarnine end be accompe.nied b; intense orthopnea, marked 
cyanosis of the lips and face, usually a fear of impending 
death, and great prostation. The murmur, though less loud, 
persisted. No medicine seemed to have an influence on the 
condition, 6nd gradually the patient became more and more 
despondent t:.nd feeble. Fee.ring that the attacks 1'tould 
ultimately prove fetal and that surgical intervention involved 
the lesser risk, the patient was advised to riave an operation. 
A single stone was found in the coll1illon duct. Because of the 
cardiac attacks rather thE.n because of the presence of the 
murmur itself, Riesman was anxious as to the outcome, but the 
patient had a good convalescence, despite an ether pneumonia 
of limited extent. Kiesman followed the patient for ten 
months before publishing the case, end she had no return of her 
former Ei..ttacks, e.nd the murmur he.d lon& since ceased to be 
audible. 
Discussion 
Riesme.n (64) averred that the gall stone disease and 
the alarming attacks of cardiac dilatation stood in relation 
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of CflUSe and effect end !iht.t Yl·hen one was removed, the other 
disappee.red. Re thout,ht, too, thft t~~e murmur, which disappeared 
with the improvement in the condition of the heart, must have 
been the result of the myocerdial de~enerE>tion induced by the 
gall stone disease. 
Niehaus (55) st&ted that biliary tract disease most 
frequently mimics coronary artery disease while Roberts (67), 
Babcock (4), Riesman (66}, and others reported that biliary 
tract disease not only mimics hee.rt disease but also CEmses 
or awravates this disease. Consequently, Bny cardiac symptom 
might be found in biliary tract disease. Some classical 
symptoms v:ill be discussed here. 
A dull end often distressing pain at the left costal 
margin or in the epigastric region occurs, particule.rly after 
meals. It may radiate to the xiphoid, the lower sternum, the 
right shoulder, and even to the precordium or the left shoulder 
and the left arm, E:.nd it may be very severe and lancinating. 
Foods aggravating the gallbladder. in particular foods high 
in cholesterol and fats, such as eegs. selmon, herrinb, pork, 
seem to bring on these attecks rather readily, so tbat one may 
speak of certain idiosyncrasies. An abnormel distention of the 
stomach as a result of biliary tract disease is often quite 
impressive on inspection, end it may leed to irritation of the 
vagus nerve, and this age.in to bre.dyce.rdia and extra-systole. 
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Of this, the patient is acutely conscious, particularly if he 
is nervous or hears the action of his heart wben lying on the 
left side. The irritation or diseased myocardium may give 
rise to tachycardia, to dyspnea, to vertigo, and to sensations 
of f aintine;, or they may ~.lso give rise to a sense of fear or 
even of impending death, to syncope-like appearance, nausea, 
vomiting, hiccouch, continued belching--in short, a complex 
of symptoms which at times may resemble Stokes-Adams syndrome 
and may assume alarming proportions, yet disappears as soon 
as the pe.tient passes the calculus from the biliary tract, or 
relieves himself of the air bubble from the stomach by lavage 
of the stomach or by an emetic or a purgative. 
Objectively, examination may reveal edema, a heart 
murmur, an arrhythmia, a slow pulse, and s displaced hearto 
At the height of a biliary attE:ck the stoma.ch is usue.lly 
distended with gas, and this dislodges the impulse of the 
apex upward and outward. Percussion fre~uently yields loud 
tympanitic sounds even above the nipple, whereas there is 
dullness over the sternum and a relative dullness belo~ the 
left clavicle. This latter phenomenon is due to the dislocation 
of the heart and a relative atelectasis of the up~er left lung. 
The heart seems to lie transversely, and on roent~en ray 
examination it ce..n clearly be seen how the excessive accumulation 
of air in the stomach raises the apex of the heart and displaces 
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the aorta in such a way that its ascending portion is curved 
toward the right side, a picture which closely resembles that 
of a sclerosis of the e.orta. .At times, however, with milder 
symptoms, the objective evidences of displacement are very 
difficult to detect. 
Osler (59), Kreh! (41), and Sticker (77) reported 
the presence of certain varying cardiac changes appearing 
during acute attacks of biliary tract dise&se, and Riesman (65) 
discussed cardiac murmurs in connection with gall stone 
disease or with jaundice. Gane;olphe (26) called attention 
to the subject and reported nine cases, of which four were 
exemples of cholelithiasis. In an elaborate monograph, Rendu 
(62) mentioned a c&se of biliary colic in ~hich a systolic 
murmur supervened, and ended in deeth. In another of his 
cases of biliary colic with jaundice, he noted a marked 
arrhythmia, e.nd in a case of catarrhal ictei·us, he found a 
gallop rhythm without arrhythmia. 
William Mayo (50) reported that endocarditis is 
one of the results of gall stone disease, and while it occurs 
but rarely, it appears to be of e specific type, the 
development of the heart lesion being coincidente.l with a 
gall stone attack, and each exacerbetion of the gall stone 
disease being accompanied by an increase of cardiac symptoms, 
such as pelpitation, dyspnea, precordial pain, dilatation, 
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murmur, and increased pulse re-"te, as V;ell as fever. 
'llle patients having biliary tract disease and 
exhibiting such marked cardiac siens and symptoms usually 
complain of a multitude of dyspeptic symvtoms and are dis-
couraged beceuse all previous medical attention has been 
unsuccessful. 'llle conviction grows in them that the heart 
is at fault; for this reason they shun exercise, and this 
age.in lef0 ds to retention of even more gastro-intestinal gas 
and to considerable increase in body weight, particularly 
if the patients, as is so often the case, are over-eaters. 
Gradually the elevation of the diaphragm becomes more and 
more pronounced, and, as a direct consec1uence, the encroach-
ment on the heart, the dyspnea, the extrasystoles, the 
pseudo-angina, a.nd the other disagreeable sensations within 
the thoracic cavity are intensified. Since the patients 
know from experience that belching gives at least temporary 
relief, they try their best to eructate, and, in doing so, 
become in time more or less unconsciously &ir swallowers. 
'rhus a vicious circle is established which can be broken 
only if the attending physicie.n is familiar with the true 
state of affairs. 
It is, of course, quite possible that occasionally 
a patient may heve a true heart disease entirely unrelated 
to the biliary tract disorder, and in such a cese each 
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disease may complicate the other. 
-42-
Electrocardiographic Studies 
Recently electrocardio~raphic studies have been 
made in an effort to prove further the relationship of biliary 
tract disease to cardiac disease. 
Fitz-iiugh and itolf erth (24} reported reversible 
electrocardiographic changes in 6 patients with ge.11 stones 
who were surgically treated. 'lhese patients all exhibited 
cardiac symptoms, chiefly anginoid effort types, and all had 
abnormal electrocardiographic tracings, chiefly flat or inverted 
T waves in the first two leads. In all the cases clinical 
symptoms improved and the electrocardiographic deviations 
returned toward normal within a few weeks to a fe• months after 
the surgical removal of the gall stones. 
The significance of the electrocardiographic 
observations of Fitz-Hugh and Wolferth is evident. If a 
diseased biliary tract can produce an abnormal tracing, a 
more critical clinical application of electrocardiographic 
deviations must be applied. 
Weiss and Hamilton (87) determined to repeat the 
studies, so they made electrocardiograms before and after 
surgery on patients with biliary tract disease. They studied 
21 patients, all of whom had chronic cholecystitis ~ith 
cholelithiasis, and all of whom underwent surgery. One 
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patient was a male, 20 were females. The ages raneed from 21 
to 28 years. Six patients had essential hypertension as 
evidenced by a persistent elevation of the blood pressureo 
Only 2 of this group had roentgenolot,ical evidence of cardiac 
enlargement. One patient with cardiac enlareement, but a 
systolic pressure of 148 and a diastolic of 84, was likewise 
considered to have hypertensive heart disease. None of the 
other etiological types of heart disease was encountered. 
Chest pain at all significant of angina pectoris was not 
complained of by any of the patients. Only l patient gave 
a history of severe dyspnea. on mild exertion, and she had 
hypertensive heart disease. 
Significant abnormal preoperative electrocardiograms 
were found in 4 ca.see out of 21. 'I'hree had electrocardiograms 
which became normal from 6-8 days after operation. One of 
these 3 patients had hypertensive heart disease so thflt her 
preoperative records may have been transiently abnormal as 
occasionally occurs in hypertensive individuals. The l 
case that showed no change after operation also had hypertensive 
heart disease. 
There remeined 2 patients whose only evidence of 
heart disease was an abnormal electrocardiogram, ~hicb tracings 
became normal after the removal of gall stones and a diseased 
gallbladder. 
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The electrocardioe;rams of one of these petients, a 
40 year old white woman, made five days before a. cholecystectomy 
was performed showed the 'l' we.ve in lead II inverted. EiGht 
days after the operation, the T '\llaVe in lead II wee upright and 
reme.ined normal in repeated examinations. 
The electrocardiograms of the other case, a 53 year 
old white woman, made eie;ht days l)reoperatively showed in lead 
II a depression of the 5-T interval with the T wave inverted 
and of low voltage. 'll1e tracings made six days postoperatively 
were normal. 
iveiss and Hamilton ( 87) commented on their findings 
and said that the answer to the question, "CEtn a diseased gall-
bladder ctrnse m~rocardial dec;eneri;..tion?" must await pathological 
study, but they believed that the rs.pid reversal to normal in 
the electrocardiographic tracings in the cases cited above would 
indicate a toxic effect on the I'lyocardium from the diseased 
biliary trect. The present report merely confirmed that of 
Fitz-Hugh and Wolferth (24) that biliary tract disease per se 
cottld produce abnormal electrocerdiogrwns which would revert 
to normal after surgical amelioration of the biliary tract 
disease. 
Through a personal communication. Niehaus expressed 
an opinion that electrocerdiographic changes are incident to 
cardiac displacement by gastric distention, which is quite 
-45-
common in biliary tract disease. He also averred that the 
electrocardio~raphic changes are probably incident to a ref lex 
mechanism. These f ~ctors most likely play a greater role in 
electroca.rdiographic chant;es than we have suspected. 
!n the studies that have been made by the forenamed 
investigators, no correla.tion bet•·een the clinical and path-
ological severity of the gallbladder disease and the T wave 
changes could be detected. Normal records ~ere obt~ined in 
patients with the most pathological gallble.dder. 
Stroud, Bockue, Curb, and Twaddle (79) suggested 
that t<n apparent improvement in the electrocardiogram within 
a few weeks or months after operation was due to rest in bed, 
limited activity, possible loss in wei~ht, and ch&nte in diet 
as much as it was due to the remove! of the diseased gall-
bladder or of the calculi. 
Dreper, Bruenn, and Dupertuis (20) completed some 
very interesting experiments. They fw,nd that individuals 
suffering with biliary tract disease have a normal P-R 
interval, an extremely long Q-T intervel, and a slow pulse 
rate. They reported that these f indinbs occur in so many cases 
that it in no way c~n be attributed to chance. The significance 
of these findings is not clear, and no one has yet attempted to 
explain them. 
From these studies it must be concluded that the 
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value of an electrocardiographic tracing in determining the 
effect of biliary tract disease on the heart is still much 
disputed and that more work must be completed in this field 
before judgment on the import~nce of the tracing is passed. 
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Diagnosis 
It is necessary for the physician and surgeon to 
diagnose his case correctly in order to administer proper 
therapy. In biliary tract diseases, symptoms are usually 
typical, and the picture is so classical that there is little 
diagnostic difficulty. However, when biliary tract disease 
simulates, aggravates, or causes cardiac disease, the clinical 
picture is often so bizzarre that the best skill and effort is 
required to reach correct conclusions. 
Procedure 
The history of biliary tract disease is most always 
suggestive, if not diagnostic. From an etiological standpoint, 
typhoid fever earlier in life may furnish a clue; but even when 
that is wanting, the history of inflammatory rheumatism or of 
some other streptococci infection may be significant since 
Rosenow•s (72) investigations have proved the presence of strepto-
cocci in the mucous membrane of the infected gallbladder more 
often than of the typhoid bacillus. Then, if the patient lays 
stress on symptoms referable to the digestive trect rather than 
on respiratory difficulty, or if he has attacks of palpitation 
at night with or without much exercise or excitement, and especially 
if he has the attacks accompanied by epigastric distress, the 
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medical man should address attention to the patient's abdominal 
organs, that is, to the gallbladder, appendix, and stomach. 
A previous, typical, gall stone colic when severe is 
not apt to be overlooked, and is likelt to be mentioned by the 
patient in recitint:; his history. It is chronic cholecystitis 
with or without the formation of calculi sufficient to excite 
distinct colic that is often difficult to diagnose. Under 
any circumstances, in studyin~ the anamnesis and sym~tomatology, 
the physician should not disregard data, no m~tter how 
insienificant they may seem to be. 
It should be kept in mind, however, thB.t pain of a 
sort different from intense gallbladder colic is a fre~uent 
symptom and also that its cause may be different. The pain 
now ref erred to is rather more a feeling of soreness or distress 
than an agonizinl colic, and may be due to distention of the 
inf lamed viscus instead of its attempt to expel a calculus, or 
to the pass&.Ge of a stone along the cystic or the common duct. 
When due to distention of the gallbladder or to 
congestion of the liver, the distress is likely to be more 
continuous and not so spasmodic as when caused by calculi. 
The location of the pain may be various and may be ref erred to 
the epigastrium or to the precordial region, t.•r it may radiate 
upward over the anterior or posterior aspect of the chest on 
the right side. 
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According to Babcock's (4) observations, nausea 
and vomiting need not be pronounced features any more than 
is jaundice. When these do occur, they ere very apt to be 
attributed by the sufferer to acute indigestion, especially 
if succeeded by cessation or decided diminution of 
pa.in. 
Campbell (16) maintained that rigidity of the right 
rectus, and more especially jaundice, are practically 
diagnostic of biliary tract disease. 
Differential Diagnosis 
That the differential diagnosis of chronic 
cholecystitis or cholelithiesis is often a matter of great 
difficulty is readily admitted. The main difficulties in 
diagnosis are due to the fact that verying degrees of 
heart pain cen be simulated by gall stones or by cholecystitis, 
and that the gallbladder disease can be the cause of the 
heart disorder. Therefore, in a diagnosis, an internist or 
surgeon has four conditions to differentiate. 
l. A biliary tract disease simulating a cardiac 
disorder. 
2. A cardiac disorder. 
3. A biliary tract disease which has aggravated a 
pre-existing cardiac disease, or has actually 
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caused the cardiac disorder. 
4. Other diseases simulatin~ these conditions. 
lt requires not only a discriminating study of the 
history, possible etiology, and symptomatology but also e. 
careful examination of the abdominal contents. 
1. A biliary tr~ct disease simulating a cardiac disorder 
Youth is a helpful element in differentiating between 
biliary tract disease and heart disease since the former is 
many times more common in youth than the latter. Sex is also 
an important factor, for females are affected with biliary 
tract disease much more than males. 
ln biliary tract disorders, pain is commonly of a 
sharp, knife-like character, but at times is never more than 
a dull ache. It is most frequently in the epigastrium and may 
radiate to the back near the engle of the right scapula. It 
may be in the precordial area and radiate to the left shoulder. 
By personal communication, Niehaus stated that there 
is no sense of annihilation with biliary trE,ct attacks as there 
frequently is in the angina syndrome, especially with occlusion. 
Eating may bring on the attack, but it may occur 
Y1ithout any relation to food. Indigestion, ho¥iever, is common 
during an attack, end is often accompanied by nausea and 
vomiting. Connell (18) says that nausea and vomiting ellrays 
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favors the diaLnosis of a lesion below the diaphragm. In 
the interv~.ls of the attacks, there is also more or less 
indigestion, frequently unaffected by e.ny form of diet or 
medicine. Even when the patient is living a moat careful 
life in the effort to avoid attacks, he msy be seized with-
out apparent reeson. A history of preceding intolerance to 
certain foods, vomitin~ with attacks, the feeling of pressure 
in the epigastrium without any chest symptoms are characteristic 
of bilie.ry tract disease. Th.e atti;cks are usually intermittent, 
varying in frequency from an attack after every meal to one 
attack in two years. Exertion pre.ctically never induces an 
attack. 
If the gallbladder has been repeatedly inf lamed, it 
may be palpated through the e,bdominal wdl, but often the 
examiner is disappointed. Freciuently, there is tenderness on 
pressure just under the ensiform. Intercostal tenderness in 
the ninth, tenth, and eleventh right spaces is fre~uently 
elicited in cholelithiasis. '!be subcostal part of the liver 
and the dorsal surface are often tender. The entire free 
border of the liver may be tender durin6 an acute attack, but 
in the intervals the tenderness is limited to the neighborhood 
of the gallbladder. 
Jaundice, while often absent, is e valueble sign, 
and its lightest shades should be carefully ws.tched for. 
-52-
Duodenal draina~e may show some evidence of gall-
bladder infection, and f luoroscopy of the chest may show 
limited excursion of the right diaphragm during acute attacks, 
but it is from gallbladder visualization by the Grahfilll-Cole 
method that one must obtain the most definite confirmation 
of the presence of gallbladder disease. Radiographic studies 
are helpful in certain cases when stones are present, and they 
should be taken in every case. However, the radiograms may be 
negative, and so they ce.nnot be relied upon entirely. 
2. A cardiac disorder. 
Here, the internist and surgeon must decide that the 
heart condition is unrelated to gallbls.dder disease. 
The type of heart disease simulated by gallbladder 
dise~se is coronary occlusion and it usually occurs in older 
individuals. Faulkner, Marble, and White (23) found an average 
ace of 58 years with a range of 43 years to 76 years. It also 
occurs in males much more than in females. 
The onset of the pain in coronary occlusion occurs 
most often at rest and ~ith no previous exertion. The pain is 
usually precordial. It may rarely be epigastric. It may not 
amount to actual pain1 but may be only a feeling of constriction 
at the base of the heart. Unlike gallbladder disease, pain is 
most frequently in the left arm. However, it may not be in the 
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left side of the chest or over the heart, but it may begin 
in the fingers, ascend the left arm, and end in the precordium. 
FreL1uently, tender areas over the precordium are found. There 
may be simply attacks of numbness in the left arm without pain. 
Hay (32) described coronary occlusion cases where 
the pain was mild and transient, while Davis (19), East (21), 
and others published reports of severbl CE-.ses where pain was 
completely absent. Pain is usually present, and is usually 
constant, and not intermittent as in biliary trs.ct disease. 
Occasionally, cardiac disease exists without anything 
but the history of hypertension and pain occurrine on excitement, 
exertion, or following meals. The attacks may be severe, followed 
by sweating and exhaustion, and yet there may be very few 
physical signs. Usually, however, these are sufficient to make 
the diagnosis. The heart may or may not show enlargement by 
percussion and by fluoroscopy, but the aorta may frequently be 
increased. 
The radials are often thickened, and these alone, with 
the history of attacks induced by exertion, are enough to make 
the diagnosis in IJIEl.ny cases. 
Nausea and vomiting mey occur, but it rarely does. 
Jaundice, while seen occasionally in heart disease if associated 
~ith congestive failure as reported by Osler (58), is much more 
common in gallbladder disease and definitely suggests it. 
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There is usually the soft-blowing systolic murmur 
in the aortic area with accentuation of the aortic second 
sound. Frequently, there is another soft systolic murmur in 
the ce.rdiac impulse area, and occasionally there is an 
arrhythmia or extrasystole. The diastolic blood pressure is 
generally increased. The patient is oppressed for breath and 
his face is pallid. He becomes dyspneic with only slight 
effort, and he has an accelerated pulse. He also has a fear 
of impending death. These signs and symptoms ere 4uite 
characteristic of a coronary occlusion. 
The electrocardiogram is of invaluable aid in 
differential diagnosis. With precordial leads and serial 
tracings, the diagnosis can be made without question in 90 
per cent of the cases of coronary occlusion. In cases of 
angina pectoris, however, the electrocardiogram may show no 
abnormalities in a large percentage of the cases. 
Once established, the attacks occur much more 
frequently than those of biliary tract disease, at first only 
after undue exertion or sometimes a heavy meal, but as the 
occlusion e.dvances they become more frequent in sl1ite of the 
greatest care. 
'!'hose points which will commonly establish a correct 
diagnosis of heart disease are the following: 1. The history--
by fe.r the most important single piece of evidence, 2. 'l'he 
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greet preponderance of the condition in males, 3. The 
electrocardiogram, which is invaluable in nearly every 
doubtful case in confirming or disproving a tentative 
diagnosis, 4. ~ falling blood pressure, 5. Dyspnea of true 
cardiac type, 6. Signs of cardiac insufficiency, 7. A 
localized pericardial friction rub, e. sign which is present 
only in 35 per cent of all cases, 8. An ashy, cyanotic 
pallor which is L;_Uite characteristic when present, 9. A 
marked leucocytosis without, however, an Arneth shift to 
the left. 
tlarker, Wilson, and Coller (6) are of the opinion 
that unless the symptoms and signs are unequivocal, the diagnosis 
of angina pectoris or coronary occlusion should not be made 
until upper abdominal disease has been excluded. 
3. A biliary tract disease which has aggravated a pre-existing 
cardiac disease, or has actually caused the cardiac 
disorder. 
Difficulties center largely around the problem of 
properly evalurting sym_t>toms when both conditions are present, 
and a careful analysis of symptoms is required for separation 
of the two. Signs and symptoms of cardiac disease may exist 
alone, until a characteristic biliary attack occurs and is 
treated. Then the cardiac symptoms disappear or decrease in 
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severity, since the he~>rt disee,se is not aggravated further. 
The sir;nif icance of a correct dia~nosis in a condition of 
this t~rpe is considered under treatment. 
4. Other diseases simule.ting biliary tract disease and heart 
disease 
Bramwell (12) stated that medical men have to 
differentiate attacks of biliary tract di8ease and cardiac 
disease from acute abdomens, such as perforation, acute 
cholecystitis, acute pancrebtitis, diabetic ketosis--often a 
trensient glycosuria, r:cnd from lobar pneumonia, where a wrong 
diac;nosis is sometimes rnhde. 
In most cases a diagnosis can be made with reasonable 
accuracy by a careful study of the symptoms and findings as 
described, aided by the electrocardioe;ram, cholecystogrem, and 
other lEbora tory helps. Special difficulty attends the cases 
in which both cardi~tc and bilia,ry tract disease are present; 




'mere seems to be conclusive evidence that a definite 
relationship exists between certidn cases of biliary trect 
disease and heart disease. It na.tur~lly follows that the treat-
ment of such an association of diseases deserves special 
attention, and nowhere in the whole realm of medicine is there 
greater necessity for closer co-operation between internist and 
surgeon than in the handling of these patients. 
The literature records many instances where following 
a successful cholecystectomy paroxysms of tachycardia, auricular 
fibrillation, frequent extrasystoles, and pain have either 
disap~1eared or manifested a markedly decree.sad incidence. 
Riesman (64), Lichty (47), Fitz-Hugh and Wolferth (24), 
and Barnes (7) have called attention to the improvement in the 
heart conditions, and more specifically in angina pectoris and 
coronary occlusion f ollo~in~ the removal of a diseased gallbladder. 
Laird (44) reported that cholecystectomy produces a 
cure of the gallbladder symptoms in 78 per cent of cases in 
which this operation is performed, and that it appears to be a 
satisfactory measure for obtaining amelioration of the cardiac 
manifestations occurring in cases of gallbladder disease. More-
over, Laird averred that the presence of a heart condition in 
cases of gallbladder disease does not constitute a contra-
-58-
indication to cholecystectomy, and furthermore, that there is 
some evidence to suge;est that the longer disease of the biliary 
tract is permitted to exist the gre&ter is the possibility of 
cardis.c manifestations making tbeir appearance. He indicated 
that the e&.rly treetment of gallbladder disease by cholecystectomy 
is to be pref erred. 
In a case report by &l.rker, Wilson, and Coller (6) of 
a patient with both cholelithiasis and coronary disease, the 
patient was entirely relieved of s.11 symptoms following 
cholecystectomy. 
Bro'Pll (14), Miller (54), Roberts (67), and Beseesen 
and Bessesen (10) reported many instances of angor animi 
relieved entirely by cholecystectom;;r, and they advised the 
removal of the gallbladder in all cases where the heart is 
believed to be the subject of direct injury through the 
presence of the organ. 
Graham, Cole, Copher, and Moore (29) accented the 
relationship of biliary tract disease and heart disease when 
they wrote that they observed brilliant results in cases o! 
heart disease following cholecystectomy after it had been 
determined that there was a pathologict.1 gallbladder. 
A report was made by Willius (89) of a series of 61 
cases of chronic cholecystitis which were complicated by cardio-
vascular disease. Of these, following operation, 54 per cent 
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showed definite improvement in their cardio-vfsculer condition, 
16 per cent were unchaneed, and 7 per cent were worse. This 
observer wrote: 
'*We of the .Meyo Clinic have seen the &triking 
improvement th&t so freL1uently occurs in the cardio-
vascular condition following operEtion." 
Abram (1) and V.eitzand (88) reported similar cases. 
William Mayo (50) stated that often a heart is in 
such condition as to render an operation or an e.nesthetic e 
serious procedure, but the remonl.l of the gall stones and 
drainage of the gallbledder has usually relieved the patient 
and stopped further cardiac damage although the heart remained 
in a crippled condition. 
Robey (68), Babcock (4), Strauss and Hamburger (78) 
have made similar reports on the improvement of a heart disorder 
after the removal of a diseased gallbladder or its ducts. 
However, Ward (85) declared the evidence presented by 
anyone yet is inconclusive, and many others believe that the 
improvement noted is probably due to the rest following operation 
and corrections in diet and habits of living. 
Medical Treatment 
It is the consensus of opinion that all gallbladder 
cases should be studied medically before operation, and that the 
heart, especially, should be evaluated. 
The first consideration in management should be an 
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exhaustive study of the individual case in order to determine 
as accure.tely as possible the extent of Cf'.rdiac damage and 
also the extent and type of bilie.ry tract disease. Such a 
study must comprise first of all an exhaustive case history with 
an attempt to get a definite idea as to the relative time of 
onset of both biliary and cardiac symptoms. There must be a 
careful physical examination including all routine lEtboratory 
work. The biliary tre.ct study should include gastric analysis, 
transduodenal drainage for laboratory study, roentgenologice.l 
examination by the Graham-Cole method, and stool examine.tion. 
Liver function tests seem to be of ~uestionable practical 
value at present. The cardiac exe.minetion should include, in 
addition to cEtref ul routine heEo.rt exEtmination, electrocardio-
graphic and orthodiagraphoscopic examinations. Having completed 
such a study, an attempt should be made to treat the patient 
as a whole, bearinL in mind the relstive importance of damage 
to the several systems involved. 
If there is only mild cardiac damage and mild biliary 
tract involvement, much can be done to improve both by rest, 
regulated exercise, wei~ht reduction, dietbry measures, cardiac 
medication, and non-surgica 1 dre.in6.ge of the biliary tract. If 
the biliary tract disease is more marked but with no evidence of 
choleli thiasis, the sfillle meE.sures should be given a fair trial 
before subjecting the patient to cholecystectomy, according 
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to Klammer and Ilemmer (42). 
A final group of patients who present a more 
difficult problem in therapy are those with cardiac damage so 
marked as to contraindicate operation. In these cases the 
clinician is dealing with two diseases, each of which can in 
turn aggravate the other, and the cure of one of these may 
result in improvement of the other. 
Surgical Treatment 
In acute coronary occlusion, surgery of the gall-
bladder is, of course, useless and likely disastrous. Barnes (7) 
stated that the greatest risk in coronary disease is to the 
patient with recent acute occlusion and that, whenever possible, 
major surgery should be postponed for at least ninety days after 
acute occlusion. 
Bellet (9) averred thet surgery should be considered 
when internal remedies did not bring about the desired result 
or when frec1uent relapses occurred. Klel!lDler and Klemmer ( 42) 
stated that cholelithiasis should usually be treated surgically 
if the cardiac condition permitted, for ordinarily these patients 
reacted to operation very well, and showed marked improvement 
of the cardiac symptoms following operation. 
In considering surgery, the surgeon must remember 
that the biliary tract damage is almost never limited to the 
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gallbladder, e.nd the.t cholecy stectomy alone is frequently very 
disappointing, Occasionally such patients me.y be benefited by 
postoperative transduodenal non-sureic&.l draina~e. 
In less f .. cute cases of coronflry sclerosis and myo-
cardial degeneration, gallbladder surgery may be well worth-
while or even urgently re<1uired. Of ten the patient with heart 
disease is a reasonably safe surgical risk in spite of arrhythmia, 
a history of anginal pain, or even the es.rly signs of myocardial 
failure, and he should not be denied relief from a definitely 
surgical disease, especially when the heart condition is likely 
to show improvement after operation. Careful preoperative 
treatment may r;reatly reduce the ce.rdiac risk where the heart 
condition is unfavorable. 
It has been pointed out by Willius end Fitzpatrick (91) 
that the choice of surgery depends on the immediate risk of the 
opera.tion--determined by the skill of the sure;eon and anesthetist, 
careful selection of cases end proper preoperative preparation, 
the life expectancy with or without opere.tion (especially the 
probable effect of surgery on the cardiovascular system), and 
the urgency of need of operation. 
At times the need of relief from frequent severe colic 
or common duct obstruction will require assuming risks scercely 
justified by the condition of the cardiove.scular system, risks 
assumed only because health and life ere seriously endangered. 
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Mortality results in such cases con be ex..iected to be hit>her, 
but yet they have been fEir enout,h to shoy,. the relative safety 
of operu.tion e.nd even surprisint, cardiac improvement. Strauss 
and Hamburger (78) hHve shown thet certe.in types of arrhythmia 
do not render &ur&ery impossible. 
McQuiston E>.nd Allen (53) reported only a 2 per cent 
mortality rate in 100 cases of cholecysLectomy associated with 
hypertension c;.s compared with e mortality rate of 1. 7 per cent 
as reported by Judd and Walters (37) in 579 cases without 
hypertension. The study of i atal ce.ses of gallbladder surgery 
by volp and Ginzburg \17) showed a relatively small number of 
deaths attributed to cardiovascular disease--three of 130 cases. 
In the report 01 Viillius and Fi tzpetrick (91) of 79 patients 
with cardiovascular disease opereted upon for associfted gall-
bladder disease, only one de£1th WEiS attributed directly to the 
heart. 
V1hile these reports are encourEtgint. Hnd show the 
possibilities to careful surgery, Lhey do not justify indis-
criminate operating on all cases of gallbladder or gallbladder 
duct disease associated with cardiac disease; at the best, 
there must be a conscientious 6.ppraiss.l of the risk, and, where 
need is not too urgent, proper preparation. 
There is certainly enouch evidence of reason for 
checkinr; the biliary trt,.ct condition in every cardiac case 
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with possible biliary tract relations. If justifiable 
pathology is found, these patients need not be denied the 
relief of operation, although surgery should usually be 
reserved for those showing indications which would justify 
operation in thf: fbsence of heart symptoms. Cardiac symptoms 
alone rarely cons~itute the indication for surgery; for 
example, Barnes (7) said: 
"The mere hope of influencing the course of 
angina pectoria should seldom, if ever, influence 
the surgeon ·to perform a cholecystectomy." 
It is true, however, that in biliary tract disease 
associated with angizw.l pain surgery is rendered more justif ie.ble 
by the difficulty in determining the exact degree in which 
symptoms are of cardiac or biliary origin. 
In Eeneral, the indication for operation is found in 
the condition of th to bilitry tn•.ct, remembering that the presence 
of cardie.c symptoms or complicetions is often no contraindication 
to necessary surgery. 
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Summar~' s.nd Conclusions 
A· Studies of the relationship of bili&ry tract 
disease to cardiac disense over a period of neerly seventy 
years have been very briefly summarized. In this time, the 
majority of investieators have contended that there is a 
definite and not Merely an accidental association of the 
two diseases. They have averred that the effect cf the 
biliary tract diset-.se on the he!':-rt may be functional or 
patholoeica.l. 
B. '!'he etiology of the effect of biliary tract 
disease upon the heart has not been determined. Four theories 
have been reviewed to explain the etiology. They are: 
1. The effect on the he~rt of bacteria or their 
toxins circulating in the blood. 
2. The depressing influence of bile constituents 
on the myoc&.rdium. 
3. A reflex inhibition through irritation of the 
vagus or the splanchnics. 
4. Mechanical embc..rrassment of the heart from 
a dislocation of the organ by a 
flatulent stomach. 
The last two theories are of the most importance, 
and warrant the most consideration ~hen considering etiology. 
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C. 'l'hrough statistical studies, most investigators 
found striking ei.nd positive relations~ip of biliary tract 
disease to cardiac disease, but their f ibures vary too much 
to attempt to stete incidence definitely. 
D. Males have associated biliary tract disease and 
cardiE·,c disease much more fre,luently than females. The 
association is found most genere.lly after the fifth decade. 
The chances of havint, hee.rt disease in association with biliary 
tract dise&se are much greBter in the fet individual than the 
lean, particule.rly in the fourth and fifth decades of life. 
E. Cardi&c symptoms may be the direct or j_ndirect 
result of biliE1.ry tri:.ct disease. This is exple.ined by the 
opinion of me.ny investigators that biliary tract disease may 
simule. te hee~rt disease, aggravate it, or cause it. 
F. Biliary tract disease per se c&n produce abnormal 
electrocardiogrt'ms which will revert to normal after surgicel 
amelioration of the bilicry tract disease. 
G. Diagnosis is often very difficult. Differential 
diEe,nosis must be made in the follo'v'1ing: 
1. A biliary tre.ct disease simulating a ce.rdiac 
disorder. 
2. A cardiac disorder. 
3. A biliary tre.ct disease which has aggre.vated 
a pre-existing cardiac disease, or has 
-67-
actually caused the cardiac disorder. 
4. Other diseases simulating biliary trsct disease 
or heart disease. 
H. Medical trei;_tment should always be given a fair 
trial. If this fails, cholecystectomy should be performed, 
unless cardiac damage is so marked as to contraindicate operetion. 
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